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UNITED STATES SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, GUNTER SCHWAB, HELMUT FRANKE , 
MANFRED SCHOFBERGER, all German citizens, reside at LINDENWEG 
2A, D- 8 4 54 7 EMMERTING, GERMANY; L I ON- FEUCHTWANGER-WEG 8, 
D- 8 44 8 9 BURGHAUSEN, GERMANY; SIMBACHER STRASSE 9, 
D-84367 REUT GERMANY; 

have invented certain new and useful improvements in a 



PROCESS FOR PRODUCING A SEMICONDUCTOR WAFER 



of which the following is a specification. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a process for producing 
a semiconductor wafer by etching and, if appropriate, 
polishing of the semiconductor wafer. 

2. The Prior Art 

Processes for etching a semiconductor wafer are 
described, for example, in US 5,451,267, EP 930 640 A2 and 
EP 673 545 Bl . In these processes, an etching medium flows 
frontally onto an edge of the semiconductor wafer while the 
semiconductor wafer is rotating if appropriate. If a 
semiconductor wafer which has been treated in this manner is 
subsequently polished on one side, it is possible to detect 
an elevation in an edge region of the polished side of the 
semiconductor wafer, extending in annular form along the 
circumference of the semiconductor wafer. The surface 
structure of a semiconductor wafer of this prior art type is 
illustrated in FIG. 1. 
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SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a 
process for producing a semiconductor wafer in which the 
formation of the abovementioned elevation, which is known as 
an edge gutter, is avoided. 

According to a first embodiment of the invention, this 
object is achieved by a process for producing a semiconductor 
wafer by etching the surface of the semiconductor wafer, with 
an etching medium flowing in a laminar flow along a direction 
of flow toward an edge of the semiconductor wafer. There is 
a protective shield placed in front of the edge and adjacent 
to the edge of the semiconductor wafer, so that the etching 
medium firstly flows onto the protective shield and not onto 
the edge of the semiconductor wafer. Then the etching medium 
is caused to have a laminar flow across the wafer surface. 

According to a second embodiment of the invention, this 
object is achieved by a process for producing a semiconductor 
wafer by etching and polishing the semiconductor wafer. 
During the etching of the semiconductor wafer an etching 
medium is flowing in a laminar flow along a direction of flow 



R:\Maria\2001\01-2001\SCHWAB ETAL 3 SPECIFICAnONwpAwpd 



- 2 - 



% 



toward an edge of the semiconductor wafer. The semiconductor 
wafer is inclined with respect to the direction of flow of 
the etching medium, so that there is an angle of less than 
180° between the direction of flow of the etching medium and 
a first side of the semiconductor wafer. Also there is an 
angle of greater than 180° between the direction of flow of 
the etching medium and a second side of the semiconductor 
wafer, and the second side of the semiconductor wafer is 
subsequently polished after the etching step. 



Other objects and features of the present invention will 
become apparent from the following detailed description 
considered in connection with the accompanying drawing which 
discloses several embodiments of the present invention. It 
should be understood, however, that the drawing is designed 
for the purpose of illustration only and not as a definition 
of the limits of the invention. 

In the drawing, wherein similar reference characters 
denote similar elements throughout the several views: 



BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 show the surface structure of a semiconductor 
wafer of the prior art with an edge gutter; 

FIG. 2 shows a plan view of a semiconductor wafer and a 
protective shield adjacent to the edge of the wafer according 
to the first embodiment of the invention; 

FIG. 3 shows the arrangement of a semiconductor wafer 
inclined relative to the direction of flow of the etching 
medium according to the second embodiment of the invention; 

FIG. 4 shows the wafer etching without a protective 
shield according to the prior art; 

FIG. 5 shows the wafer etching with a protective shield 
according to the invention and; 

FIGS. 4 and 5 compare the prior art and the first 
embodiment of the invention with one another in order to 
illustrate the effect of the protective shield. 



R:\Maria\2OOl\OI-2001\SCHWABETAL 3 SPECIFICAnONwpd.wpd ~ 4 — 



DETAILED DESCRIPTION OF PREF ERRED EMBODIMENTS 

Research carried out by the inventors has shown that the 
etching medium becomes a turbulent flow downstream of the 
edge of the semiconductor wafer 1 if the etching medium, in 
accordance with the prior art, flows frontally, in a laminar 
flow 2, onto the edge 3 of the semiconductor wafer. This 
situation is illustrated in FIG. 4. The turbulence or 
turbulent flow 4 causes increased etching abrasion in the 
edge region on both sides of the semiconductor wafer. After 
polishing of one side of the semiconductor wafer, the 
abovementioned prior art elevation is formed in the edge 
region of the polished side of the semiconductor wafer, as 
shown in FIG. 1. 

If, according to the first embodiment of the invention, 
a protective shield 5 is arranged adjacent to and in front of 
the edge 3 of the semiconductor wafer 1, a turbulent boundary 
layer, which forms in the prior art etching medium, is kept 
away from the sides of the semiconductor wafer. This is 
according to the invention, and this is shown in FIG. 5. 

FIG. 2 illustrates how that edge 3 of the semiconductor 
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wafer 1 onto which an etching medium flows in laminar form is 
shielded by a protective shield 5. In the embodiment shown, 
the protective shield 5 has pairs of guides 6, between which 
the semiconductor wafer 1 is held and, if appropriate, 
rotated. The action of the protective shield, the thickness 
of which preferably corresponds to the thickness of the 
semiconductor wafer, is clearly shown by FIG. 5. A laminar 
flow 2 of the etching medium comes into contact with the end 
side 7 of the protective shield 5. Immediately downstream of 
the end side, boundary layers with a turbulent flow 4 form on 
both sides of the protective shield 5. This occurs even if, 
as indicated in FIG. 5, the end 7 side is rounded. By the 
time the etching medium reaches the semiconductor wafer 1, 
the flow has changed from turbulent back to being purely a 
laminar flow, so that uniform etching abrasion is ensured. 
This is not the case if the protective shield is eliminated 
or dispensed with, and if the etching medium flows frontally 
onto the edge of the semiconductor wafer, as shown in FIG. 4. 

According to the second embodiment of FIG. 3 of the 
invention, the protective shield is dispensed with. The 
semiconductor wafer is inclined slightly with respect to the 
direction of flow D of the etching medium flowing toward the 
edge of the semiconductor wafer. Then the semiconductor wafer 
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is subsequently polished. FIG. 3 shows this embodiment, 
wherein the semiconductor wafer is arranged, in accordance 
with the invention, and is inclined by an angle L of 
preferably to 1° to 10° out of the direction of flow D of the 
etching medium flowing toward the center line C of the 
semiconductor wafer. Thus, there is an angle a of less than 
180° between the direction of flow D of the etching medium 2 
flowing in a laminar flow toward the edge of the 
semiconductor wafer and a first side 8 of the semiconductor 
wafer 1. Then there is an angle 3 of greater than 180° 
between the direction of flow D of the etching medium 2 
flowing in a laminar flow toward the semiconductor wafer and 
a second side 9 of the semiconductor wafer 1. 

When the etching medium comes into contact with the edge 
3 of the semiconductor wafer, the direction of the laminar 
flow changes in accordance with the inclination of the 
semiconductor wafer. Furthermore, a boundary layer with 
turbulent flow 4 forms only on the second side 9 of the 
semiconductor wafer 1 downstream of the edge, leading to 
increased etching abrasion in this region of the 
semiconductor wafer. The single-side unevenness which forms 
on the semiconductor wafer is subsequently eliminated by 
polishing the second side of the semiconductor wafer. 
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A further embodiment of the invention provides for the 

features of the first two embodiments to be combined. That 
is for a protective shield to be arranged in front of the 
edge of the semiconductor wafer; and for the semiconductor 



the second side of the semiconductor wafer to be subsequently 
polished. 

Accordingly, while a few embodiments of the present 
invention have been shown and described, it is to be 
understood that many changes and modifications may be made 
thereunto without departing from the spirit and scope of the 
invention as defined in the appended claims. 
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